3TT% ^jjFT clMt 


-^RT 5|t 




^ t ^rrcRTT^r wtt cr 
’TTHT fcfW^T ftTSFT #5, ’JeT’JcT 
WTT, M #^T. ^t. ^RcT 3TT%cT. 
c^TRT n||b^i| xlKHI^Plcb MlWST, ^ 

3nf&T 311*1 4>H WeT sffa iifeRn $Z 

C\ 

^TT WZ >HlilHi^, ■^TTcff ^afteT 'H^iltHMI 
srg^r 3ni. 


«rt ^uin-ciii 3 tRppt m 
T^T%TT ePTT^T <^M>HlR|cb M 
ftTSFT ^cTeT 3TTt. c^TT TJcf> ^RToT R|o(cbK 
cT 1%5TFH? 3TT%cT. ?# : fr jJdhHIc^l 
3FR> gW4>R) RlolicbH c^ef 3TT#. 


t gwd "ercr wt dTfsfe 

cRTN 3TT%. 


df ?cfc[7 ddtsTcr 


yarn : vjII^cII^ 2017 


TATA TRUSTS 


c!T2T ^ ft vHiylfct, Rc^ixHHIcTl TfTFf TRdTft ^ Kd I cPlcH 7|q ujft cHlcfcNiM dm dddft WTT 3TTf . 

StdTcT m#TT ddld ^Sft 3nf^T dTHT ftlSmiTm dT>T ftdf^mRTTft cHsIHMI cTR? AJKHK'!sUI 
dfM dffdT TTRT ddT cTT WT TRcT 3TT# . t%SFTRlT[d ffacT d'Hclcdl dftl gdHT dTf% cRdTHT 
ftmd mram Tfdm 1 m5T sfcr snf. 


3TT% 


- ^TT ^ 
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kckr: CRT cT STTORT 3TTef 3nt, TO ^TFkkk ^TRW TRFTTcT 
TTTcTToS- (yf|c|l u j)-|?cR 
^TcfRr cfk 40 

The Person of the Year — cjkk! 41 
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Trf&l, mdW «#T ^gFfvflW 


51T#T ^rf^RR 'W'frMId WcFT cfT^FT ^c|uajmi 

^T F£FT FTcf. ■^ 5 TRt c|b|Hd'!^ ^TTSTT ^ ST^fT fcfFT 3 TT%?T. 
^g%^TT MclKHId *l£Wl 41 F^ 5 T efFTef 3 Rft FTM 'HHuJd ^cfT. 



FeTs vSMch^uf cim^d ?r TpfFn 

^ -d I cb |c| | WT%? cpT^T dl^|i|^ . 


#^TT WTtF Ffcr STTfeT 
3 RTT FTRT cfT^f ^jf\. 



% I & 





STTORTT R^TcT, RI^cR, Hlcbld, #3TcT, 4>UMHId.. ^TrMRI STTORTT 

3)|xHL|KH ^T? T , TTKflcT, STFTc^TT WWf^TTcT 

3RTcTTcT. 



eTTeT 3 TFTc^TT TfWTT tRfRT 

M|U|c||^ ^ciuiii^ cH^MldlcH 
ef?RT ^cIlf^^llH^T mz 
^TCcf 3RRTT?r. 


^TT cUeT WRft ^kRjfefT 3TTOT5 ^fl^TT 
3RRTRT. ?R ^HWTTcT ^ SRTcfelT 
afeMr tr: r^jt sRTcnrr. 
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3fe^fr cfH <^c|Hg4) ^ 1676 WT 'offcTF^ 

Ml^eill^l ^ T^ff 3T1% err vr1J| IdeTl qfl^fr ^ TTRWfr ^ncr. 


v^lcjiu^ ^ STNoft STRt—fTFr *fTcfe 3TT%cT. 
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3TFR^TT#er 
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cbl^Ail ^cfj cj | u|t|Hij TTTSTcT ^rrcTFjwr IRT5 3TFR?TT 

WH 5THcTT 3RTTCJTT eTFTcTTcT. (3lfMl€l) WT SRdT 3RTT^f RFTcT. 



3)Nei)N ^ifRTcT ^IWI fewff *TC t 4ilc||^ STRTcfRT— 'H^s! do*|J#Tl WI^ % cjiaJcfdld 

'd£ u ll-A|| yflcliu^sfi ^Tok 3RTcffeT clcr£ 4^! 
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2000 


Source : Bach, New England Journal of Medicine (2002) 


FT?r 3 tt%ct ^tft srcM snf^r 
fci^PR bet ?^rra ^tet ciTs?r srr%cT. 
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cgScT aftw ^id I T*5eT? 



m. Plcblc^HH 3nf^r ^Rijel -Weld efeR MleT 

c^irrt xH^mThi eiiicHH (tylenol) ^tt 3ftww^er 3Rm 

dldoAd. rilileM^d ^ cR?TTW c||iRd RTcf. 

d|i| <Md viR RfRTcT RRrT ^5 Rtf%ef, cR i|<£dNHIc51 RT?R> ^RRT. ^RfT eDZyfTieS (3RRRT RfRTcfleT 
'JKHIilPl^ flfyfRTT 3TFRTR RfaTRRT tRTRj) % R^ysf ^R^R RRRRTR WT RRRTcT. 




How enzymes worK: 


substrate binds 
with enzyme 


chemical reactions breads the bond 
and released the substrates. 


4 ±£> : ®> : 


active^ . 
site / 

enzyme molecule 
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fr enzymes ^r endotoxins 

ctRUAiid Tfr^f 3RRft cR dlileHM ^ 
cRTR FfRT^t tOXinS c^lffcT W ^ 

^TftcT. 3RTT W§lfaR£T ?TtfoRT ?SRT 

^^uill-41 vjHIsKI^I 3RRTRTT ^kTFR 
cTFT M 3TTl% r^lell ^iTT ITtcT. 


■HR^cHcxlId STRfeT ^ftRT ^ ^nffcT 3TTf&T 3TRc*TT id^McilcH ufM|Uji£| 

SJNe'MIdl ^3ef sflW efT^ t RTRT ^TT HlfeclMl 3TRIT^ cT 3WdT %tcT 






3RT5lfa 


RK-dsI RfRTRRTT 

v^c||u|xi|| REFfERR gjfT ERR 
3TTFTR 1% EnfT^ # 90% 3TEjcf> 
RF]^ ?l4>dld FR F^RETT RRTiERT 
^RqRRRT RTR^ EfrFTeT RF^R 
3Fp- 3 RRah^ idcKidl 
4>Tf) 58% 3RFT. 




#F RPR PRTFRTT^cTcEn Ej^RRSZT^t f^RcT. 

fetfrtt^r uf)ciiu^ terser germ-free FRfr 

cJIcicJdl ERncf. ETT FRETRETT FlfRlR f^cfT FT^RcR 
yf|c|l u |FI ^ u 1m u ) 3Ff|ET ST^TrfT. t FRft 
dldcldHI EETRZTT R-HNI^d R[F 
ETlt^feT c|ldl<R u INI'^d %F^ £e|T^ dHIdld. 



idKRs! E^r T-ejeT FFTRRRT ijldldcl EiffciT 0 ]^ 3RTT EjFFRRT TTTSTcT dicbdid, ^ cf EJ^F 
E5TTRT ERR cHMIdld 3TTf% R?JR ERRFR. FRT FETFT fRT HI U KHMI Mlrildd E5fmr^ ^FFT 
Rcll cR cf EJ^R ^RT sldld. 








FT. eM FT^F 3n1% RTRRT ^EfERETFfr ERf, E!|F RREfE JPTFT EfTcR. RTFfr 
FeTTcfr Glided Egofr gef ETT W ill J I IR I <51 pM-dcfl. ETT^fr ER5 gR f^RFft ?lcT ?R 
E|RF ^qtf^cT FTcf. ETT gRRETT Mldldel EfRR]; RTFfr FETtFFTT^iRcRT Ej^cTR]^ fERflR 

(germ-free) efferett frtr ciidcid. 

44>llRd : 2RRT EjffcfR^ EHTT vRRHI ftRTRT RfcT ff R^R EJRT EFTeT. f^FFft 
gRREIT Mldldel yflcil^ ftoAldcRI EjFERft RE^R FTR, tETSRT 3TTRR ftoAldl 3RTRT 
Rft RIFTTRRr RTFeft rIMT. 
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3TFTefT ^wRfcbK Weft RNeRM 
MrT RRPTT ^ 'HHdit, ^T eft c^TT 
^ft R*R RRTRRT RFTeT. RRT^Sf RT f^FR 
RRR FTeTTeT cT ^RT ^TTTfr[W?raff?ff 
pHlild f^PR. 




Allergies 


cRm ^mfrfc^R ^FITeft 3T^T fc^T 

^Mer ^4 i^ii f^r^fr 

3HHIcl^^cb ^Tfeuf v3cb^H cblcilildl 
el Ml cl, c|c$| ^TT L KI^ < I'41 
3RTT^ft / ^elvril MR 6)cl. 


3TFJRJTRT t RTRt 35^_c|>35R? 

Is, 


^Jcjf f% %R^R RRcT RlflcT, RR RflMl I^PR RRcTTcT 
aRft RPTeft RR3JR FTeff. ft RR3Jd RiSMI 
RrfrsRTT^m RmW sneft ^rfft. 






RR^t Wl RRTR RRTRRT dHIdld. 

YTsftw ^oSt faBRr RRteRT Wr fr 

^c?t #nft 7fiT5 ^rfr. ^c?T drones 

W RRcfRf RT^t RRtRR cfRuf RIMeRldl 

W( 3TTR cfc?T 3RT RRTR 3TTR ^ Rfe^d %cf5R 
<tddld, RR? RtMT RsfR ^Rcfr RRcT. 


■’R^qpft RMRMI RFf CTTcTcT RRMT^RT ftfe RTR d'JIdld 
^lid'-lR R^JR RTgcTTcf, RTf% %R1RR WTTcre R-Rpff cb|oy|^| ?eRT 
cfRrTRT. TJcft Reft RRRTR d J ldld t RRtRR RRR RRWTRT 
RRR dcg(Jf. 



^n^TsTFfr TO 3PTO chl^l'H 3TT%. ^P# ci^clMd ##) M<sicil gfl^ TOFTO 

3F|cp ^q^fmmT 3T*TOT 0'to ?l0d deg cl. (3TKTT S)N U I Rbdl ^JfRvxiW-dl 3TRTO 0 ^ 5*l0d -11^1 dldl RRR 
«TTTO 31TO5 3TT%. TORT % T^ur^f fMf TOT? cTTO? Hfcjclcfl 4# R# 3TCTT fclTORTOTTRj 3TT%. c# 

iINNrild vjT 3TTOTT 3Tl%cT cT 80% v^|c||uj^| 3TTTO MKMIR 0 M=sl4l4 TOTOT TO5 TO ^TcgcfT 3RT WTcTTcT.) 

3TTTOTT Sild-^IH^ SK-TelcRI ^uMdl RgTO fMT ST^pfcR 3TI% 3RT WTO RTO TOTOT R WTOT TOcfT. 



Genomic sequencing toft, sttto tort TOror toto itttotT. Genomic sequencing 

TO TOJcrff^RP^TOT TOTRjcfTeT RSTTO TO silcA'Ucl. TO TO TO^P TTTOcfTTO^ TO?TTORT «Hl u lld 
^TOTO TOFTO^ Mf# TOTT TOT^ TOTO M. 

V . 

TO TOTTTOTO^T ^cj|u^ 3^ TOTOTOTOTO TOTK, TOTOTOf ^ RFTTOFTOfT R^JcT Rfe vTeFTTOT TOcT. 
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3nf&T ^ hRaIIH #SPP, 'T^TM ^MeT ?THT Slld-sfelldcl ^OT3frET 

STFTc^TT SMldlcH ^c)|u|q|^ gp^ MdcRi||-41 cpeTT 3cTT?T 3RT cTSTTcT 3TTcT. 



3TFRT 3HI^KI<rPlcH 3TTf% ^fe^cfR ^TRTR^t 
eTTW 'Hl'isloSI 3RTefcft 4>«ik<fr ?T?T5T ?FP?T ^t£T. 


cTT WTO# 3TRRT 3TTcT§^TcT^n 
^rrwjcR 3)c|d\d 3RTcTT. % uf|c||u^ 

CAzymes hmi4) ^pt# fcrRre rrf^f 

cRTR cb^ellcl. # rrf^f cRTR W^IRTT^ 

^rr Hltedl RFTcT rfr 3TTTe?TT T3ftRFT^ ^T#. 


FTeFTP^TT MdcRilKHIcSl ft 3)|c|^4> 3RT?TT?r. 3TTcTT 3TTf% 

IMeT ^Tpft 3RT ^ftCTef 3TT#. TTFTFft efFpf^TT 3TTFRTWT ^P cTTeT ’ 
Sfe^T W ^TtcRTT rRFTTcT ¥Rol vSTTeT, ^ cFTR ^P^TRTT^T. 




TTFTpfT eilcPHStr ITT eTTeT STe^fT 3RTeToft Wi^P WR^TT^T SFTcTT 3RTcT. 
'StR 3^R<TH cAItItT^TI 3TTcr§^TKfteT ^RffcrFTKT ^TRT rfT 
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FFTT^T eilcfcHStr # SFTcfT cf?# 3]Tefr FR? 
fT F%F ?FTR 4RU|T^ FFJFt vJfcrpfr cHlchf-^41 

Mlcildeill vrTl cj | uj^-| | ^TFrfr ^dlu^^H ftodetl STltcT. 

RTTFft FflFF]; 3TS[fcm FT 3Tc^fT Mdc|Ui|ld TtftF 3RFTFT. 


FTFJ^ FTFFFTSTT FFT?T ^ ^ FTFT 3TTFTR? 
R'iHdld FFFT yflcIF^STFefr FTJF <|RRTT JMTcf] 


FT W 
FTT ^ \ J n ?T 


(eukaryotes) FFTefr ftjf fftt 3ttfcft ydMN ^ft ftfftt 
F rk 




?wfr fftcft ?sr ftw % fft 

^HloAF cbdl^cb ftoidd- 
FF ^c|col FTFT c^cft c^t cT 
FTFTcFTFfT MFcidl M" 





FTFTeFT Mldldeill uflci FjsFd 3FJF ^ FFF — 
d,F?ldl ^ eTTFcT cP^T FFF^ <*>>lldl ^ dHIcf] 3RTct? 
FFT TJFEFT ^ffFT? 

3T F! 
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^Plq?R^ cblelvjl, Mf J 
TTeStcT vjIM ^45 Rkdld RHT 
3RT Met cfft WH 
Ml did el v^fcfPj; MrRTRT 
^?fr RRR RTT% 5?|chdlc1. 
Mr M'lM MRTcTRTT 
Mr #^fr Mr RTTSRR 
RTTR M - MrrMrTT 

vagus nerve M 


Mfr Lactobaciii rhamnosus ww strtrt Mt. 

WIT 3TTgRTcT LaCtObaCi||l‘S SRRRFfRTR WH c||J|Ui||d WReT Ml 
3A RM RTRIT cpM «ReRTt 3rMt RMI eTSTRT 3TTef. gRT vjfl c| | u|x| | STHTcT 
3RTeTer Mm 3# 3TCRT§T MM. 




Lactobacillus wtrrt 3 # rtcrr 
Mrrrt Mtr Mfra 'iigdid. tt ^ttM lactose 
diciMi rtrMt lactic acid Mr Mr rr?tt?t. 



3TTcTT ITT MR fMteRTTg^ t MfFj; 
HHRhR 3TMRRR RRRTR RRRRT 

MfeT 3T# 3TR1T fM ^TTcfT 3T1%. 
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# 


I 


anf^r cT 1 



STRoTO MfrlcbK ^Txl^tcTr TOftTOEi ?SRT TOM 'TOTOf 3 TT# 3 TtM TOM TOR 

mtortr -mrchi enrof. totR RroiTOft (auto^ifflfflline disorders) 

3 TRcft HlcITOK TOdft 3 TNcTOd R?ft TORR ^ RTTOT, 3 RT Rto TOft TOTOcft trR 3 TRoTO 
cbloAvjfl RRft eTTTOT. 


€t M* TOTORT HNMI ftgftroft TOTR 
RcTOT. ?sft RTTTO TOftTOTeTO TOft R§rM RoSTO 
TOTOR Rdl vjiici. 

TOT "€t M* TOftTOcTTOT RAPTOR FcRT <TRdld, 
TOTTO TOTTOd RTOcT TOTTO ITT MtoTOc[TO TORT TORTO 
TOM TOM TOTTO % 'eft ft?ft'TOT TOSTTTO ftcT. 

TO MsRTTTO TOT HEITOR 3TMTO Rrr TOfT eft 
TOf TOMTOM 1 ftfr JTRr 3RTT TOPTOT RrTTO TOT RlTOdld. 


3TTTOT TTOft TO TOTOft ITT cTo$t TOTTO TORftTOT fttTOTTOTOT 
yffcTFj^t# TOloSTO TOR TOTOlft TOTOTO Reft TORft ITT uftc|| u jTOI 
TOTOR TOTTOcTOT Mroft R§Pf R RTgT 'TORoft'R TOftcT 3RT 
"€t RftV TO TOTOTO M TOTORftft uftcR>j?ft ft#TO WTO 
TOTOTO tldeldl RrTOT. 



TOTTTOtoMto PR dTOIMK|dd RftrofM TOTOft TO ftTO ftTOT TOftR cllddel 3RTeftcT, ?R TOTTOT TOfcITOR TOclftoTr u?|c|l u |4l TOToSTO 
RcT TOR. TOFJ^ TOR TOTTO pftTO^ft TOR> TORT, cR TOpft TOfcTTOR TOdft TO Rr TOftTOFjRfT MTOT TOTOT. 
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cpsftcfisft wr ^TfT:Wr M 3 TFTeqT f^g dciNdl dMdld. 

cp#^ SfFTeT #T 3n^TT MeJTd ^WlcT ^dld. 


WRfm 3 TCTeT cfft cT 



3TFFT Eyelid Sn^tcT f% ^ t W’p t| u ilKHI<j| 3TFFT ^ ^f^cfT 


cm m?|c||u^ ci^did. 3rnT°T ^refr Voyager ttn^T 

Tja^klt^ Mldcidl cFft yflcliu^i if# R)R|te ^ 

(autoinducers) wrik eicpdid. 





% WRTTcT. (^11^51 ^TT ^rfMen diffusion ^^Idld). 



TU >jsjr uflciF^T 3TTMRTSTT V-dh^MK^l' W WTW 3TCM ^TORTT M. 

3TTf% ^IT STTETT^ ^tNt ^RT?T:W ^TFTMTcT ^ReT ^fR?TT M. ^T. SfFTc^TMT YTH- ^nTMT 

3RT^ ufaTFj; RTHT ^ f*Rt 'fo^RfcT STFTc^TRft £PTRT dHIdld. RTHT ^FTRTT cTST^cT 
RTmT g!>dl41 'HHIt|M4,K4, WTcTT ^ RFTcT ct^ cT cT^T^ R&5TT ^TcTTcT. 
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yi-?l^l<rlc-MI WWT WTReJT, 
mT|c||u[ 4 | ^ert TTFRTT-HIUKHH^ ^rfcT SRTct 



STTORTT *l£Wldcdl uflciiup ^RT RloAillHSEf 
'HR'isfl 3RTcT R#. W HI U KHHS^# rff ^moSR^R 
sRefcT 3RTct. 

3TNRIT ^T^TdRTT uf|c||up RR WcT 
sKdcil 3RTcT. 



cblo4mdl>J| ^rfcT 


cTWJT dl4>M| RTRT ^IctrTldl srfiRM 3RRT 
?R cfTRcfR dWMI RTRT ST^W^U! 




Ml did el yftcTFj; 
■Hl u KHIg'HK MMddld, TRT 
W Hl u KHId RTM W 
i3>MRRRR fcT^T 
<NMdd dl^l. 




cd^c|^ ^TFJ, 'HMoSlc^ ^TR^ d^Hdld - RRIT ¥T 
^jfecST 3RPRT 3TT%. aTFTefl cERTT dMoidMa} 22 #RT 
SRTcf. 'EPTfr tort c^pETT 3RTcf, ?R ^PTfl 
fe4>|U||41 ^Pt^l 3RRT. *|T dMIN^ SRfficr. 


T^PT HI U KHMI cpi]|c6|c|^d yflcliu^ r i||xi|| gldM^ld 
yflclI^STT g'H-AJI ^IFRTIWr cPMIo6|c|£)d «flcil u jVl) W^T 
WRT 3RRT. 


d'kldeMI ^tETFp ^RPTT ^TFRTT- 
fERfa W^efcT ^Tfl, 3TTf% g^PT 
^TOFRFT f&R Wt. 



WT TTRRTFWT £ldlc|£)d yf|c|l u jdl g'H-dl HI U KHMI 

^idN-Jld yflcii u |di RTg^Tcrarr c^m sRirfr. 
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FTcTTORTT^TT sikMI iWe^lT dHlde), cbl^del yflcil^ 
c) J I c| J I oAlTT dlchlH^ SRTdTcT, ?R 
yflcll^ 'd J |o6AHH6JT sRTT^t TTrRl 3RTdM. 



3TTO ^fcfRT5t Wtc^T ?STc*TT 
^rMr (3TTclT cf 'yPl'ciR-f^ 3TN? 
^feretf^RTT ^ 3TT%cT.) ^TT 

dW<t>>£ qi^r 3TTt?T RTR2TT u?|c||up 
^RTT ^cRFTSTT ^ff g^Tcf 
^RTT Mld^NI c^efi. 



^RT?T WTRTT dl^Riil v^c||u|^ ^HT x^RPRFTRft 
^RTcT. RTMft rcRfcRWT mT|c||u[ 4| dl'kRI. 


^5TT mo4UA||-A|| dlcblHS^r % WRFT 3T^RI WTcT 3TCRT. ftRFT dWK) 

uf^rroj; w.w ^rttw ?rfRTcfrer uficrpp ^tt^t fta^r-ujoscr 3 rt?ttct. 


*11*3151 ^TT TTTlMl^T ^TFR ^rfeRfsR ^pzrfWT 3^ ufT^TT eTT^ *l4>dld. cKlfad <Hc|4>^ ^TR%f 

?TT ^TtIMI^T '3 T RTt T T ^ *l4nflcH. JJ,4 J IKi^l FTcTT^ ^ ^ ^THT 3T^5^TRTT^t wM M-ddld, cTf^ c#STT 
uf|c||ujr| '3^' ^ q^cPlcH. ^ T*5cTT 3RTT 3T^P M*di41 ‘3 TWc^TRT % ^ wM M-skflcH. 
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26 





% TrM ^RTTcT ^ ?R RIRTT T^RT RTTerRR 
TO mR u IIH Ft^ef RTRf MkT ^PR^f^r 3TcRTF 3TI%. 


f u/ra (/«* 


K///y/ /■* j > . 



MMfTer Aldl'WM d*Hd W M ^ MT dkRAjRl) TRFF fMR Ffa FlffT. 
^rrg^ Mr tcM erM hiM Mr, ^t Mr chi4le (wdcpffa Mr) 

^rr m u iii41 wit ^ttM. wMt % MtMtt HKdid, rif^ MMrt wit Mr 
FTTefT Mr M-F FT M Tslldld RlM WIT cfT^efl. 



3 TRRTWIT fMRF TJTRffcR ?TT nMr mRu|TH MeT f^ cTtM . 
M'WM 4 l RTT Ml, 


Ml ITRWM cTT fM-M ^wM Mp TRTRT Mr WT. M£l MsF eM 3 TFJR 

M Mt% cttM. Mt #r )4 MRsicfr ^genM. 

MMMfT 3 TNRTT MrRJcR cKlRld MRTT 3 RTRT mR u IH M 3 RTcT. cT TWWRrf 
STFTc^TTcTT Mr|WT 3 R£T 3 PW Ml 3 TRIRRF M. 
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Ttcfr cfjjft FRR ^Pf ^FRcT 3TT%cT. RTRT fcR <£de<4l^ ^RTcM vj)c|o4x| ^TTcf ^t£T. 
3nrU 3 TTtTFt4?T RTRTT ?cR WTT^M ^fsfer (p? #^T) STTeTT 'TT^t. tT^TT 

10,000 ^rafcicff Trrrcrr ft^tt crrwrfcr pWrfa rt£t. 


¥Pg?fT ftTW <tRdld f^RTT TTer ^ftoST cfT^FT STRTcTTcT. f^RT W cbd^oi 4Wdld. 3TFFT TTTOJRT *5^ 
STRe^TT 95% ?fcf¥RTTcT c^ef 3T1%. fFRTglT dl chilli RRcRT TJ^WTWT 3RJSTTH #ft 

3TRRRRT ftoileil 3TT%. 
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OTSZTFT^ 3FF5T M FF53TT efm^TT ^c||u|^| 
3T«rm c^eiT. RTHT gTgglT ^WTT ^'Sklcild ^fcTT^ 
3nf&T feRTTSTT id^Kldel M ^RTd 

3Jldc6dl ^cR chde^l^ tth^T dHIcild 3RT f^TcT ^lf\. 




Fl^STT efRR cbcj^oiidel cf^RT W§fft 
!d<*>dld. cpTWrfNn STTcRnf 

cellulose snf% xyian ^tt dro ^psffepMr 

WdeTcfr 3RT?TT?T. L|dc)Mdl 3TRTcT ^f^T. 
(J^T^ 3TTW 3RT ^ u imd, WI 
aiNc^ldl cT ^TR?T dTft.) 



??R ^Sc^TRI HluixHIH^ 

*T ^ldo4U||^ Tfp^ ^er f^cTT 

^err^ir w?iM Pm4)d ^frmrox. 

gTSglT dlct^Ml TTTSTcf 3RT?T 

■rr^tcT. Bifidobacteria % 

uflcil^^cR ^ Hl u KHIH^ dgTd 
ITWT^ 3TTf% HldcSdl HFRFTK^fr 
f^T ^TOTcT. ■grsgu eflWTKr 
cf ildcl^d t^Tcf 'TUffd. t 
Pl^lSRT ■HSdiq 3RTef cT?T ?RT 

wfefRr srrt ^prr rtrztt 

3TTgWd <£T, W 

cwlld Wd dT^t. 




%m\ efr^ qteratr 3^r ^ antn. 
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niDci'S) t #pI ant? 



jcfedld (90 dM ddf'Jcrf - rillHHI^I jchdN) Wdtdd^ftdT d|c||xi|| uf)ci|ujd| ddd FfcT dtdT. 



t vSffaFj; MTRT dR#RT dWT ddrf ftoicld. 
dT?Id W cTRJ^ ddR WRIT - MI U NI^ 

Wl u Ml^dT ddTctWTT vj|c|oMc|cA TFWI 
^c|RHIc$l 3Rdd f^rfr FlcTT. t ddTd 
dRRFdT uflcliuj*^ jpefe M-HI u l Id 
dftd dFRtd ITTcT. 


dRldT^ 3RJd^t vrTl <d f 'iH I <51 fcTqrfr 3RTdt, 3TTf^T df dftd M|U|c||^dl dRR 
^dld, I^RTT fadTd ^dTd dTddRJd 3RRT WT cb^dld, cdTdT 3RRT 
JrfsfRTT dRRT RRRIRjg^ cdRdT tRM ddid 4dcil41 cTTdct. 
dTRdRJddPsR dP£ d ¥TWT^ dftd ftRrT^ Wdd ^TTeT 3Tl%d -dd€t 
cWlRld’ fecWufM cT dRj; yicbdld. dPJddWTRfr, dFdRdT dtdTd, d^ft. 


dTWdcR dcioiqid 3Rd d#ft ft cyanobacteria 
ft M eukaryotic fftfr fWfr. 
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^Mtt cyanobacteria Men yn? ^re PMei, 
sM Mm Men ^Jm>rttw otM mjM 
M nRcn M enM. 



Mt, crMtT, fM m -MJioAiif-oiii MM nmeichM^n srtctri 



Mt mM 3mT mMm 
'icsbid STTc^TT 3TTt?T. dcsbMl iTIK-dsI 

w mnffM tjr 
(U niversal features) ^t?tt?t. 
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ftram f^gcT ^ff^r hrr (electromagnetic radiation) 
fJiajuii^ ^jvaf er^Mr eiMr (d^idi41 -wavelength) R§fr 
rt#r cR?r Fr?r Wirf. rtr fnRft d'didMTi 
(wavelength) rrr Rdf Rdfa cpfr. 



riii^ ^chiyiNi Mii'kTld 'jfrrd wrm c(rrptt 
rfM %£rr totr Rpjd ww ^tt. 

3RT dtcf cR ft *TM RTeT STTf^T f^5T MTO TRTdfffcT 
ch^rTlcd. SJNedldl RTTgS eft RRfoft Rdcild, 

fl^ft ^t. 


RTFJ^ RTR RfhffT Rft TT RftjjR RTR PT 
i-WIclRfd dRR ft ^gT M M i 'H I cjI divid'd 3T1%. 


HR^dd dftRT WR ftRd RV dftRTRT MRRT^W 
dRRT^ ^ftcf ddR ddlddl ■diHldel cR cT RTR t¥dT 
RP# 3RTrfrer. TR dcsbkft cftpn WTRRR dd*T 
dRcT dl£l. OTtfRdT dlcildsf tsli tsli dd"d 
gld^dd denial eld diet. 
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oMrg^r efra> 



3TNe*TT ^I'Tl^ld 'diSdld cR^T c^ancTeft vicing 
STT^TWr, ?TT^fcR, g^TH^, MMlLjjcHN'i, 
WTRR, 3TTf^T ^hai SIKHMKH^I ^TBcTTcT. 




3 ? 




WRETRTT tfeRH 3TTf&T RTRT ^PPRRT 3RT eTSTRT 3fTef ^ 
■HlrPldc^ll ^cj|u|x|| p^ncT ^ft'fl'lslleil f^RTcTT RTFTSTT RTR f^cfT. RTTRT 

Rt yajfcN WTRIT uflciiuj^i 3TRRI# ^RRTRTR^M H^cdNI 3n%. 


35 


3TRRT OTsft Mlfeele'Ml w4l J l KHK'y, 
Hidden ^IdMI ^o6Mc)o6^ uffcUo]^ cfTT^ 
cfRFT ft '3fTW' f^TRT ^ u i|lc1 3TTef. 
ujWTT ^cHNHK^ ^TT fiRTmcft ^ 
'HR'isil ^trff, ciflit t '3fTW' ftcAI^I 
^IdNtl ^ ^TT^T WTc^TT HTcff. 




^trwrtt vjr microbiome crtr 

cH>wdl RPTRR 3f^RT ^T?TT STTeTT ?R cff 

o 

yRivJi fctcp, cfiriciHRick snf&r genetically 
modified organisms (GMOs) 
air-mil) stt ^R^r snf% TRjfcRRRZTT 
WTcTT HFf 3R|?RtcT. 


3TFRT ^l^loil yW^T fewfi RRTeit cT^t RTT^TT 3TRRRT clld^lRI GiVcII u|t| | -H^|A| f|J|f)J|o6| 3RT?lt. 



36 


cTfT TTT#fTsr/?TT^R ^cTTcT fm fcTST 
3TT#TRp 3RT^ v^l^rUHT ?TT^fcR \iHl u iJld 3TT^T 3I^T 
Plo4c|UA||4 cfoT l^lcbcldld. 


Endophytes 

ch^cTi-^i srtkra stt^tt^ ufcr. 


3^, 1ST t cfJtnr 

. ant «r ? 




fst^FTezt srereTer Endophytes snf^r 
rhizosphere wr ^renter ^ ^did. 

vd-Helc^l elloAlch^ \jRTT Snfcp^T 

Wdt cRt W ^cT W 

gfeTT c| J I o6i| I Ml^! 
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crt % Mx ira 






^ftcTFj; SjcRf^STT -HlcicJ^II WTFTTcR 3TT^FT %TcT, s^cRfttelT c^fT ^To5 fepTcf ERcUrf. 



^JIcbKcb v^c||u|t)| ?frer t) u ilKHI<jl, 
% 3T58T^ ^ cf^nWEf tcraT 
3TWm 3TT%. 
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rN 'TTsfS FT# REP 3RRT *nf%cT #ef #cT 
- 'pTN RERSFTPjt. FT ETTSFFRT ^cj|u|^| dj,<PMI 

sft Genomic sequence ^hi 

#Em?Rp% E5TFT# FFTT 3RfeT #^T 3TT#ET vH|J|dld! 
ftraro ^feett hI^cHcr tr^tt w Midci^d. 




ctsfT ctetepr f^RFT t rtf srtwr f^n er rpttttf 

ER FFFRTT^t HgndW 3RTcT. 


“A 


cm# cmfijcft FTEnfeRprr otritw# r#eztt# et rcrf fe#t. v#ctf|^it smmrfr^ 
cRTEf #?cT 3Ffr 3TT#t. 


sn#r rttett wtRt wr #fct ^rtrtt# ft# - Fere 

ITT HlfeclHl wrm Ep^FT R)cPFH#d ^TTFETeT 3#EP 
TFF R[F ^IcTnfld - FFT. 3TTXFT #T FcTTEft F-TcTT PTO# 
mfBcHi RTrg^ Egqtf^r gmHT #c||u^^t rtt# fe#ct 
RJETFo RTETkT. 



3TT#T SrPTeFT #cFTTWSTT 

3TTEpeFTTWT# F[q FR 

EFT Epf^F F^FfTeTT t RTTF FEpT er FT! 
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-/ V 



^t*T cn^ 


drR 3fft?TtdT Rlitlltfldldcdl ltd - 
cbMl'^l'Hl dndT FdtW^cT tRNHKAsdl 
df^T dTTW-TcdT ^ffcTFjxn 3TRTRT 
cfRcfTcT dl^ld'<l 31N U I -10l $d<t>l 4o5 
3RTT df^T vdMNH^ Mlddd!. *FdRT 
FdR craf^cft ^ifthci^d ^l u ll-A|l 
3TFTedT ^W^aTT dpd dTRF. dcsbldldl 
STNedT wft e|c{cHdld RTPteu 
ddft 3RT?fr. 



3TFTc^TTeTT 3T3Jdff M dTdft. 3TFTc^TT 

tf^WT WcR 3RT^. 3TNedT 

STTFRR ^FFTFdT 44dhHl4l ft M 
Ftcft. 4dT4t ¥i dldcldMI 3TFT^ FTcTWT 
4t#4t J IKdd vjlTd ^TT^tcf. ^Ncdldl ^ 
4ld>Kld4> gRTrf 3TCT dllM SRTcf, W 
SlNcdl 3TRJd i?t 41 dl died dl^l. 



vJwbMl ^Mjd^4d STRcdT ^RTcT 4c5 dldc|UA||xdl dc|4N4d 
dlsldelctl dT^t. dfldFjsTT <p€t4 dFTdft, 3T^ STT^TdPff 
TR ^ft dmF^ft dTdT 3TWTRT d^dd dskdldl -3TT%. 


dTdfd dlddl^ ddedT FT^ d^fffe 3Tl1% ^dTFdT d&T dRdT d#T?TWTKr 3RM (t'eTdff) 

3fTf% Inflammatory Bowel Disease (IBD) ~om sr^rM 4^ dnctr. ^i^iauii spdffefRn 

dldldedl 4T|c||u|cjx| srn mRuih Ffcif tff cT dddld. ddft Ulcerative colitis dKAsAII mVi^ii 

I4<*>ki 4 wi faecal transplant % ^ ?n4r sntd. sfddff snf^r wfci^K ?rafr 4r fcidd? 

WITT 4T|c||u|tJ| dFR dRtdld dtddT ddFTFR FtfeT 3RTT TOIPIT 3TdM 3TT%. 
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Notes 

Getting in touch with our microbial selves 
The incidence of infectious diseases is 
decreasing, but autoimmune and allergic diseases 
are on the rise. 

Bach, Jean-Franpois. "The effect of infections on 
susceptibility to autoimmune and allergic 
diseases." New England journal of medicine 
347.12 (2002): 911-920. 

Male lions hunt at night. 

Loarie, Scott R., Craig J. Tambling, and Gregory R 
Asner. "Lion hunting behaviour and vegetation 
structure in an African savanna." Animal 
Behaviour 85.5 (2013): 899-906. 

The 'Liver'age microbes have 
Gut microbes determine the liver toxicity of 
Tylenol. 

Clayton, T. Andrew, et al. "Pharmacometabonomic 
identification of a significant host-microbiome 
metabolic interaction affecting human drug 
metabolism." Proceedings of the National 
Academy of Sciences 106.34(2009): 14728- 
14733. 

Gut feelings 

Gut microbes help to determine whether you are 
lean or obese. Smith, Michelle I., et al. "Gut 
microbiomes of Malawian twin pairs discordant for 
kwashiorkor." Science 339.6119 (2013): 548-554. 

Gut that learns from the food 

Transfer of genes encoding CAzymes, from 
marine bacteria to gut microbes of Japanese 
people, enable digestion of red algae. Hehemann, 
Jan-Hendrik, et al. "Transfer of carbohydrate- 
active enzymes from marine bacteria to Japanese 
gut microbiota." Nature 464.7290 (2010): 908-912. 
Gut microbes can communicate with brain, and 
alter emotional state of mice. 


Bravo, Javier A., et al. "Ingestion of Lactobacillus 
strain regulates emotional behavior and central 
GABA receptor expression in a mouse via the 
vagus nerve." Proceedings of the National 
Academy of Sciences 108.38 (2011): 16050- 
16055. 

'Us' and ’Them.’ 

Quorum-sensing system may regulate virulence 
of microbes in normal flora. 

Erickson, David L., et al. "Pseudomonas 
aeruginosa quorum-sensing systems may control 
virulence factor expression in the lungs of patients 
with cystic fibrosis." Infection and immunity 
70.42002): 1783-1790. 

Gut microbial antigens are presented to 
developing T cells in thymus. 

Cebula A., et al. Thymus-derived regulatory T cells 
contribute to tolerance to commensal microbiota. 
Nature (2013) May 9;497(7448):258-62. doi: 
10.1038/naturel2079. 

Hepworth R., et al. Innate lymphoid cells regulate 
CD4+ T-cell responses to intestinal co mm ensal 
bacteria. Nature (2013) doi:10.1038/naturel2240. 

Skin-changers 

Families share microbiome with each other. 
Having a dog results in more sharing of microbes 
between the members of the families. 

Song, Se Jin, et al. "Cohabiting family members 
share microbiota with one another and with their 
dogs." Elife 2 (2013): e00458. 

Grice, Elizabeth A., et al. "Topographical and 
temporal diversity of the human skin microbiome." 
science 324.5931 (2009): 1190-1192. 

Infant gut microbes determine risk of SIDS. 
Highet, Amanda R., et al. "Gut microbiome in 
sudden infant death syndrome (SIDS) differs from 
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that in healthy comparison babies and offers an 
explanation for the risk factor of prone position." 
International Journal of Medical Microbiology 
304.5 (2014): 735-741. 

Where dawn was frozen 

Microbiome of Hadza hunter-gatherers is unlike 
any other human population. 

Schnorr, Stephanie L., et al. "Gut microbiome of the 
Hadza hunter-gatherers." Nature Communications 5 
(2014). 

Whose body is it anyway? 

Mitochondria in our cells often called the 
powerhouse of the cell have resulted from a 
similar endosymbiotic event. 

Sagan, Lynn. "On the origin of mitosing 
cells. "Journal of theoretical biology 14.3 
(1967): 225-IN6. 


Oxygen was toxic to a huge fraction of 
organisms present at the time, and these poison 
breathing bacteria occasioned a mass 
extinction. 

Sperling, Erik A., et al. "Oxygen, ecology, 
and the Cambrian radiation of 
animals. "Proceedings of the National 
Academy of Sciences 110.33 (2013): 13446- 
13451. 

The Elephant's Trunk, and The Tiny People of 
Lilliput 

Soil microbiome has a strong effect above the 
ground as well as the way it does below it 
Bennett, Alison E., et al. "Plant lignin content 
altered by soil microbial community. "New 
Phytologist 206.1 (2015): 166-174. 
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3TPTR 


% cRFlen WT cb^u||-<LH xHdl-^-cl 

3TFTR - STFJWT ^MFFT f^TH 
3RRfc Y^TT Snf^T 3T?lW WR HcIIvjHI^ WT WT 
mmi W-d^R, 3WW ^cf w ARjRh 3fe 
WS WHTf ^>ftcT MW FRt cfc)iR 3TTf^T 

WTTW XT c^)-, ^Mdl^ Rlc^dH £lRdcid, 
cbldsKH ^>ftcT ^T. SiPmIh wfl, fRT WT R 5 IM 
1%STW c^lcTld eT. %WT, cTW> WKW M 

anf^r 

3T9fef WT W^R 3TTRr RloWoSl ! 

o o 



# ^ fcRcr, 

rttet ciKticii, c^rf^r ^FmWftei 

3Tf£fTRcT 3fT%. 

RTTcT ^JWSffcr STTf&FTFTcT #EZ7T ^4>^<t>|^|el 
'H^cMI^ 3fTt. 

t ttlc^lHI ?RfE[ HldrelMlif) 

F^TT -H vr| H vr| -ci| | ^fT^rmfEETT 

3TMeT. 


